activity. 4 The enzyme is responsible for synthesis of nitric oxide (NO) -a neurotransmitter of smooth muscle relaxation. Histochemistry also shows a significant reduction in other neurotransmitters namely vasoactive intestinal peptide, galanin and neuropeptide Y. 5, 6 The diagnosis of achalasia cardia with early onset is quite enigmatic. The pathognomonic symptom is dysphagia or retrosternal discomfort-which is purely a subjective sensation-can not be elicited from a nonverbal infant. Often the parents of the infant use the term vomiting instead of regurgitation to describe the expulsion of milk through the mouth. It may be confounding because regurgitation usually points to esophageal pathology whereas vomiting indicates stomach or more distal gastrointestinal tract (GIT). Failure to gain weight or gradual loss of weight and repeated respiratory infection with nocturnal cough are nonspecific though relevant in the diagnosis. Physical examination is often unrevealing. Endoscopy is not feasible in infants and esophageal manometry is not widely available. Barium swallow remains one of the most important tools for the diagnosis of achalasia.
Case Report
A 6-month-old boy with vomiting since birth presented in an emaciated malnourished state. There was obvious failure to thrive (body weight was 4.3 kg, below 3 rd percentile). Non-bilious, non-projectile vomiting used to occur following most of the feeds. The boy suffered from respiratory tract infection (RTI) for three to four occasions since birth for which pediatric consultations were sought. Physical examination showed mild dehydration and pallor but there was no jaundice. Abdominal examination revealed no visible peristalsis or any mass in the abdomen. There was no organomegaly. His bowel and bladder habit were normal. Our provisional diagnosis was gastroesophageal reflux disease (GERD). Complete blood count (CBC), serum electrolytes, creatinine, blood sugar and liver function tests were within normal limit. Chest x-ray showed features of pneumonitis and absence of fundic gas shadow (Figure 1 ). Abdominal ultrasonography and contrast upper GIT series excluded hypertrophic pyloric
Discussion
We intend to report this case because achalasia is very uncommon in early infancy and also to underscore the difficulty in establishing a confirmed diagnosis in a small child. The problem starts right from history-taking. The patient can not tell about his complaints. The cardinal tell-tale symptom of achalasia is dysphagia with food "getting stuck" at some level in the chest. Only older children and adolescents will be able to describe symptoms in such detail. Moreover, parents insist that the act of expulsion was vomiting and not regurgitation as they fail to appreciate the difference between the two. However, patients with achalasia may actually vomit, particularly when the disease is advanced with huge mega-esophagus as, in such condition, the distal end of esophagus can actively contract to initiate vomiting. In a global survey of pediatric cases, Myers NA et al. reported a wide distribution of the age of onset of symptoms with only 18% developing symptoms during infancy. But, only in 6% cases a diagnosis of achalasia could be made. 7 The reason why the symptoms of achalasia are not apparent in early childhood, is that it is a progressive stenosis and other congenital anomalies of stomach and duodenum. The diagnosis of achalasia was made from absent fundic gas shadow in the chest x-ray and from the mega-esophagus with considerable retained contrast with smooth tapering of the esophagus in a pencil-tip or bird's beak pattern in the contrast upper GIT series (Figure 2) . The patient was then prepared for Oesophago-cardiomyotomy. Following surgery, the boy did well; oral feeding was resumed on the 3 rd postoperative day and there was no problem-namely vomiting or regurgitation related to feed. During followups, the boy was thriving well with optimum weight gain. A contrast esophagogram in trendelenberg position showed no evidence of gastroesophageal reflux.
Figure-2: Contrast X-ray barium meal upper GIT showing mega-esophagus with retained contrast with smooth tapering at the distal end of esophagus (penciltip or bird's beak appearance)
disease. The degeneration of intrinsic innervation of esophagus gradually gets worse as age progresses with obvious manifestation of the symptoms during adolescence and adult life. On the contrary, a few newborn, rarely, may develop regurgitation due to achalasia since birth, but for understandable reasons, it is under evaluated until the symptom persists long enough to affect the infant's growth and well-beings. In the present case, the boy developed vomiting during early neonatal period but much attention had not been paid. The vomiting persisted and the child suffered from repeated RTI for which symptomatic treatment was given. Still, vomiting persisted and there was failure to thrive. At that stage, at the age of 6 months, a delayed diagnosis of achalasia was made from contrast upper GIT series. A literature search had revealed that 31 cases of achalasia cardia in infants had been reported so far. 7 Among them, only in 3 patients the symptoms were apparent at neonatal stage. There was only one report of achalasia cardia in a premature neonate. 8 The preterm (29 weeks) baby was asymptomatic and the diagnosis was made by incidental x-ray chest done at 36 hours of age and confirmed by an esophagogram done at 2 weeks of age.
It is likely that early infantile achalasia may have a different etiology. Thomas RJ, et al. stated in their 10-year experience that achalasia in infants may be due to central cause (primary abnormality of dorsal vagal nucleus) unlike degeneration of ganglion cells of esophagus seen in older children and adults. 9 The degeneration is progressive and may be secondary to viral infection, Chagas disease or GERD. 10 Park and Vaezi also shared the view that primary neurogenic degeneration in the dorsal motor nuclei may be responsible for achalasia in infants. 11 In our patient, the vomiting was present from birth-so suspicion of GERD, microgastria, pyloric web/atresia, gastric volvulus and duodenal (first part) web/atresia was logical. Hypertrophic pyloric stenosis was considered because of high prevalence though in this condition vomiting typically ensues during or after 2 nd week of life. A contrast upper GIT series would be helpful in the diagnosis.
Differentials relating esophageal pathology included congenital esophageal stenosis, esophageal stricture due to GERD, diffuse esophageal spasm and nutcracker esophagus. The latter two are primary motility disorder of esophagus that usually present in adolescent and adults. The former two usually manifest during the early life. To confirm the diagnosis, one would need to resort to esophagoscopy and manometry. 12, 13 In the present case, manometry could not be done due to unavailability. Endoscopic examination was also omitted considering infantile age of the boy. Fibre optic esophagoscopy is important in distinguishing achalasia from congenital esophageal stenosis or stricture as the instrument passes easily through the esophago-gastric junction in achalasia but can not be negotiated in stenosis or stricture. The differentiation between stenosis and stricture can be made by contrast upper GIT which shows smooth tapering of the lower end of the esophagus in the former whereas in the latter there are mucosal asymmetry and irregularity.
During surgical procedure, grossly dilated distal esophagus with thick hypertrophied muscle layer was identified and a modified Heller's esophagomyotomy was performed. The shallow (1-2 mm) linear incision extended about 5.5 cm on the distal esophagus and 0.5 cm onto the cardiac end of the stomach. Fundoplication was not done. Some surgeons profess an anti-reflux procedure to prevent complications of gastroesophageal reflux disease (GERD). [14] [15] [16] On the other hand, many authors prefer to omit anti-reflux procedure in these patients. 17, 18 Clinically significant GERD is reported to occur in 15% to 20% of children following surgery. 19 Moreover, a relative esophageal obstruction may be created from the fundal wrap in the face of significantly impaired esophageal motility. With such consideration, a moderate approach is more appealing, with anti-reflux procedure reserved only for patients having symptomatic GERD following myotomy. In this regard, Ellis emphasized that limiting the distal extension of myotomy to within 1 cm from gastroesophageal junction could reduce GERD and esophagitis. 20 After surgery, most of the patients are relieved of the symptoms and gain weight. A few children may continue to have minor problem and often require a few swallows of water during meals. Long-term follow-up is essential as the inherent pathology of esophageal dysmotility remains. Approximately 5% to 15% patients with achalasia may develop squamous cell carcinoma of esophagus after an average interval of about three decades. 21, 22 Conclusion Achalasia cardia is very rare in infants. Older children may present with dysphagia and regurgitation, but in the younger child the symptoms of this condition can be confused with those of GERD. A high index of suspicion must be borne in mind when encountered with an infant with repeated RTI, regurgitation and failure to thrive. The need to perform a concomitant fundoplication is controversial. It is better to do Heller's myotomy (with Ellis' modification) and reserve anti-reflux procedure for patients with evidence of symptomatic GER. Long-term follow-up is mandatory as there is increased risk of malignancy.
